Excitation-secretion coupling: involvement of potassium channels in ACTH-stimulated rat adrenocortical cells.
The mechanism by which ACTH stimulates calcium influx and steroid secretion was studied using rat adrenal glomerulosa cells, which were either freshly isolated or maintained in primary culture for 3 days. The potassium channel blocker tetraethylammonium chloride (TEA) stimulated twofold both corticosterone and aldosterone secretion; this stimulation was lower than that induced by ACTH at low concentrations (10 pmol/l). However, TEA and ACTH induced similar increases in Ca2+ influx and inositol phosphate accumulation. The three responses (steroid secretion, calcium influx and inositol phosphate accumulation) induced by TEA or low concentrations of ACTH were blocked by CoCl2. The greater stimulatory effect on steroid secretion of 10 nmol ACTH/l was decreased but not blocked by CoCl2. These data further document the complex mechanism of action of ACTH. It is postulated that, at low concentrations, ACTH binds preferentially to the high-affinity site of its receptor, leading to calcium influx by depolarization of the membrane potential, and to steroid secretion predominantly through an inositol phosphate- and Ca2+-stimulated pathway and also a cyclic AMP pathway. At higher concentrations, the hormone also binds to the low-affinity site of its receptor, largely stimulating cyclic AMP production and further increasing steroid secretion.